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ABSTRACT

The accounting beta coefficient is a financial indicator used to measure the volatility of a company in the market, which allows
incorporating the idiosyncrasies of closely held companies. The following paper proposes the application of a market risk
measurement methodology based on the use of the accounting beta coefficient. In order to meet the objective, the research was
carried out from a quantitative approach, using an exploratory research design. The study analyses a total of 2351 unlisted
companies in the Colombian service sector. The results of the measurements show that the leverage of the companies is a
determining element in the level of risk of the companies analysed. It can be concluded that accounting beta measured through
ROE is the measure that best captures the risk assumed by shareholders and/or investors.
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RESUMEN

El coeficiente beta contable es un indicador financiero que se utiliza para medir la volatilidad de una compafiia en el mercado, el
cual permite incorporar la idiosincrasia de las empresas de capital cerrado. El siguiente trabajo propone la aplicacién de una
metodologia de medicidn del riesgo de mercado basado en el uso del coeficiente beta contable. Para cumplir el objetivo, se
efectud la investigacion desde un enfoque cuantitativo, mediante un disefio de investigacion exploratorio. En el estudio se analizan
un total de 2351 empresas del sector servicio colombiano que no cotizan en bolsa de valores. Los resultados de las mediciones
muestran que el apalancamiento de las empresas es un elemento determinante dentro del nivel de riesgo de las empresas
analizadas. Se puede concluir que el beta contable medido a través del ROE es la medida que mejor captura el riesgo asumido por
los accionistas y/o inversionistas.

PALABRAS CLAVE: apalancamiento, desapalancamiento, correlacion, rendimiento.

1. INTRODUCTION

The notion of risk in the field of finance is considered a crucial anchor point, as its estimation directly affects the
performance of company [14]. Financial risk is related to various economic factors, including credit, liquidity, and
the market [51] [25] [32]. Authors such as [10] [5] [22] define credit risk as the potential loss caused by a debtor
or counterparty failing to meet their obligations in a financial transaction. Regarding liquidity risk [20] [2] define
it as the probability of an economic loss resulting from a shortage of funds that prevents the organization from
meeting its financial obligations as agreed. Market risk is defined as the possibility that economic conditions
(represented through price) of an object do not match the expected values [47], resulting from market movements
and volatility [27].

Since risks affect the entire market rather than a specific company or industry, it is crucial to monitor and manage
them. Therefore, effective risk management and informed decision-making regarding asset allocation are essential
for privately held companies. For this reason, risk management has become a discipline that has attracted the
attention of accounting and finance professionals and researchers [12]. From the perspective of modern financial
theory, there are several indicators that allow for the quick and easy quantification of market risk. These indicators
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include the Capital Asset Pricing Model (CAPM), Sharpe ratio [45] Treynor ratio [49] and Jensen's alpha [23]
[24]. The indicators focus on the use of exogenous variables to measure the relationship between market risk and
performance. In these indicators (except for the Sharpe ratio), the beta factor is used as a central component,
expressing the dependence relationship between the returns of asset "i" and the market portfolio [8].

The beta coefficient represents a measure of systematic risk of an asset compared to the market. Its calculation is
based on the relationship between the covariance of asset returns and market returns, divided by the variance of
market returns.
COV(Rg, Rym)
~ VAR(Rym)
Where Re represents the asset returns, and Run represents the market returns. The results of the beta coefficient
indicate that: a) a beta coefficient equal to 1 indicates that the asset has the same volatility as the market, while a
beta greater than 1 indicates that the asset is riskier than the market, and a beta less than 1 indicates that the asset
is less risky than the market [33]. The beta coefficient allows measuring the degree of sensitivity of the asset to
market fluctuations, based on stock market information. Therefore, the beta coefficient is primarily used as an
indicator for publicly traded companies. However, the financial discipline has recognized the use of accounting
beta as a variant (of the original beta) for privately held companies [19].
Authors like [18] acknowledge that the estimation of the accounting beta is done similarly to a market-based beta,
assuming that accounting returns are generated by a stochastic process that is structurally similar to the one that
generates returns in a stock market. Several studies confirm the relevance of using the accounting beta as a
significant measure for estimating the systematic risk of non-listed companies. Some notable studies include those
conducted by [37] [38] [48] [43] [41] [49] [36] [40].
The use of the accounting beta coefficient allows identifying the relationship between uncontrollable variables and
the systematic risk of privately held companies [39]. Its calculation is estimated through linear regression between
the company's accounting measure (ROA and ROE) and the average of the same accounting measure related to all
market companies [14]. Although this type of accounting beta represents an important indicator for estimating the
relative risk of companies [6], authors such as [46] [29] recommend using leveraged beta. Therefore, this research
proposes to include the effects of leverage on the accounting beta by applying the leverage factor proposed by [7].
K

Boa= Bex 1+ -0+ (3)]
Where t represents the corporate income tax in the accounting period, x represents the monetary value of
liabilities, and A represents the monetary value of equity. Considering that the proposal focuses on calculating the
leveraged accounting beta, it is necessary to define the calculation structure of the financial indicators used as the
basis for performance calculation.
The first financial indicator is the Return on Assets (ROA), which measures the asset's ability to generate profits
regardless of how it is financed [34]. The calculation structure of ROA is defined as the net income divided by the
book value of total assets at the end of the previous accounting period [1]. It is common for this financial indicator
to be calculated using the formula. However, authors such as [44] [32] consider that assets arise from the
investment made by the company, and operating profits are the result of the efficiency of that investment.
Therefore, the authors propose the following calculation formula for the financial indicator ROA:

ROA = Earnings from operating activities

Total assets;_,
Assuming that financial information of companies does not exhibit linear behavior and is subject to (i) changes in
the environment, (ii) operating conditions, and (iii) accounting results obtained during the accounting period, the
present research proposes the logarithmic transformation of the ROA equation as a technique to normalize data
series that may experience nonlinear behavior. This technique has been used by authors such as [50] [42] [48] to
reduce the complexity and trends of financial information, thereby improving its analysis and understanding. For
this reason, the new calculation structure will be referred to as Adjusted Return on Assets (ROAa) and is
presented as follows:

ROA, = In (1 + (Earnmgs from operating actwltles))
Total assets;_4

As for the second financial indicator, the return on equity (ROE) will be analyzed. This technique measures the
return earned on the investment of common shareholders in the company [16]. Its calculation structure is
represented by the relationship between the net income for the accounting period divided by the equity value from
the previous period [26] [35].
Although the previously described calculation structure can be considered the most widely used and accepted [24]
proposes calculating the return on equity as the ratio of operating income to the equity value from the previous
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period, without considering the effects of financing or debt of the company (if any). The calculation structure
proposed by [24] is shown below:

Earnings from operating activities
ROE — gs f p 9

Equity Value,_4
Taking as a reference the above mentioned about the linear behavior of financial information, for this research, it
is proposed to use the ROE ratio with the definition proposed by [41], including the logarithmic transformation.
Therefore, the present study acknowledges the term Adjusted Return on Equity (ROEa) with the following
calculation structure.

ROE, = In (1 + (Earmngs frorfl operating actwltles>
Equity Value,_4
In order to present a proposal for the calculation of the leveraged accounting beta ratio for closely held companies,
the following calculation structure is presented:
Variant 1. Leveraged Accounting Beta Coefficient based on ROAa:
COV(ROA, ROAy) K
Berona = s )efira-n- ()]
Variant 2. Leveraged Accounting Beta Coefficient based on ROEa:
COV(ROE,, ROEy) K
Bcrora = ( VAR(0Z05,,) >* [1+a-n- (Z)]
In order to determine the significance of the ratios in the accounting beta, the use of panel data methodology is
proposed. Panel data methodology is a tool in the fields of statistics and econometrics that allows researchers to
analyze data over multiple time periods (temporal component) and for various cross-sectional units (spatial
component), combining the strengths of both approaches and providing a more comprehensive view of the
investigated phenomenon [9]. Regression analysis with panel data combines time series and cross-sectional data,
addressing three main models: Common Effects (CE), Fixed Effects (FE), and Random Effects (RE). Each model,
with its specific characteristics and applications, is estimated using different techniques. To select the most
suitable model, statistical validation techniques such as Chow, Hausman, and the Lagrange Multiplier are
employed [53]. The popularity of panel data studies is attributed to the availability of data, their ability to model
the complexity of variable behaviors, and the associated methodological challenges. The study of panel data offers
greater precision in parameter inference and captures dynamic relationships, controlling for the impact of omitted
variables [21].
In recent years, the use of panel data methodology has been employed in accounting research, with notable studies
conducted by [4], examining the relevance of the value of financial variables for publicly traded companies in
Tunisia. The research by [31] analyzes the relationship between the stock beta coefficient and the financial
information of Spanish companies listed on the stock exchange. The study conducted by [11] examines the
association between accounting earnings management and the manipulation of real activities in a weaker
regulatory environment within Tunisian public companies. Another study utilizing panel data methodology is
carried out by [14], focusing on the use of the accounting beta as a risk measurement indicator in listed companies
on the Casablanca Stock Exchange. Recently, the research developed by [13] focuses on empirically verifying
whether the Economic Value Added (EVA) measure and EVA calculated with accounting beta are better
indicators than traditional metrics in explaining Market Value Added.
The use of panel data methodology in Accounting and Finance is increasingly growing and significant [15]. As
acknowledged by [28], the primary advantage of using panel data models is related to controlling individual
heterogeneity. This implies that the impact produced by variations between observations in different periods can
be analyzed individually, as well as closely monitoring the progress of relevant variables for a specific entity over
time [15]. Analysis using panel data increases the number of observations, and its effectiveness allows for
examining cause-and-effect relationships by observing before and after. While cross-sectional analyses are
effective for examining causal relationships based on theoretical models, they lack the essential temporal
dimension to determine causality. Panel data also enables the examination of the stability of relationships between
variables over time, unlike cross-sectional analyses that are limited to a single time point [52].

2. METHODS

The research process was conducted using a quantitative approach, through an exploratory research design that
seeks solutions to problems and/or proposes new potential approaches or ideas (hypotheses) related to the study
subject. The results of the empirical test are obtained using a panel data methodology, where information from
multiple individuals at a given point in time is combined over several time periods [17]. The application of panel
data methodology validates its relevance using a random effects model and a fixed effects model. Both models
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were validated using the Hausman test. To identify the companies under study, the selection criterion was defined
as companies that recurrently report financial information in the Integrated System of Corporate Information of
the Superintendence of Companies of Colombia (SIIS) during the period 2017-2021.
Based on the gathered information, the sample for the present study consisted of companies in the Services sector
of Colombia. According to the [3] the dynamics of this sector in recent decades have experienced sustained
growth in the current millennium. To examine the associations between the variables defined for the calculation of
leveraged accounting betas, a correlational analysis is proposed. For this purpose, the following correlation
matrices are defined.

Figure 1: ROA Correlation Matrix.

1 My (X1ets Xzet)  Maz(Xiers X3et)  Maa(X1ers Xaer)  Mas(Xiers Xser)
My1 (Xzet) X1et) 1 My3(Xzet) X3et)  Maa(Xoets Xaer)  Mas(Xaers Xser)
Mgc.roa = | Ma1(Xzers X1ee)  M32(X3et) X2er) 1 M3y (X3et) Xger)  M35(X3ers Xser)
My1 (Xgers X1et)  Maz(Xaers X2et)  Maz(Xgers X3er) 1 Mys(Xget) Xset)
Ms1(Xsers X1et)  Ms2(Xsers Xzet)  Ms3(Xsers Xzer)  Msa(Xsers Xaet) 1
Where:
Mg, q0a: LEVEraged Accounting Beta (ROA) Correlation Matrix.

y‘i: Measures the proportion of company e sales in year t relative to the assets of period t-1.
t—1e

yq’—‘“: Measures the proportion of company e cost of sales in year t relative to the assets of period t-1.

t-let

yq’—et : Measures the proportion of company e administrative expenses in year t relative to the assets of period t-1.
t-let

yw—‘“: Measures the proportion of company e selling expenses in year t relative to the assets of period t-1.
t-let

we¢: Leverage factor of company e in year t.
Figure 2: ROE Correlation Matrix.

1 My (X1etr X2ee)  Maz(X1er) Xzet)  Mia(Xiers Xaer)  Mas(Xier Xser)
/mZI(XZetﬁxlet) 1 M3 (Xzet) X3et)  Mas(Xoet) Xaer)  Mas(Xzer) Xser)
Mgc,roe = | Ma1(X3et, X1et)  M32(X2er) X2et) 1 M34(Xzet) Xger) M35 (Xzer) Xser)
Ma1 (Xaetr X1ee)  Maz(Xaets X2et)  Maz(Xzers X3er) 1 M5 (Xaer) Xser)
Ms1 (Xser X1er) Moz (Xserr Xzet)  Ms3(Xserr X3et)  Msa(Xser) Xaer) 1

Where:
Mgc.ror- LEVEraged Accounting Beta (ROE) Correlation Matrix.

YUL: Measures the proportion of company e sales in year t relative to the assets of period t-1.
t-1e

—et_: Measures the proportion of company e cost of sales in year t relative to the assets of period t-1.

Yt-1et
yq’—et : Measures the proportion of company e administrative expenses in year t relative to the assets of period t-1.
t—1let
Vet
Yt-1et
wee: Leverage factor of company e in year t.

The correlation between variables is analyzed using the scale of relationship between variables defined by [30].

: Measures the proportion of company e selling expenses in year t relative to the assets of period t-1.

If the range is between 0 to 0.25, the relationship is Poor.

If the range is between 0.26 to 0.50, the relationship is Weak.

If the range is between 0.51 to 0.75, the relationship is Moderate.
If the range is between 0.76 to 1, the relationship is Strong.

Considering that panel data methodology utilizes two regression models, namely fixed effects model and random
effects model, below is the calculation structure for the random effects model.
Ber = by + biX1er + bapXper + D3Xzer + DaXaer + DsXser + Te + ot
Where:
B,;: Leveraged accounting beta of firm e in period t.
b,y: Model constant.
The variables Xiet, Xoet, X3et, X4et, Xser are defined in the correlation matrices for each measurement indicator.
7, ~N(0,02)
gqe ~ N(0,02%)
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Once the calculation structure for the random effects model has been presented, below is the calculation structure
for the fixed effects model.

Ber = bo + biX1ee + DaXper + D3Xzer + DaXaer + DsXser + et
Where:
B,;: Leveraged accounting beta of firm e in period t.
b,: Model constant.
The variables Xiet, Xoet, X3et, X4et, Xser are defined in the correlation matrices for each measurement indicator.
gt ~ N(0,02%)
Considering that fixed and random effects models allow capturing unobserved heterogeneities among cross-
sectional units that could be correlated with independent variables [19]. The aforementioned is crucial in contexts
such as the Colombian business environment, where assuming homogeneity (as in a pooled regression) could be
inappropriate for the proposed analysis.
In order to measure whether the differences between the proposed models for calculating the leveraged accounting
beta are systematic and significant, the use of the Hausman test is proposed as a statistical validation technique.
This test is established as follows:

h= (Ba - Bf)’ (Z Bf - zga)_l (Ba - :gf)
Where:

.= Estimators of the random effects model.

[?f = Estimators of the fixed effects model.

Y [?f: Variance-Covariance matrix of the fixed effects model.

¥ B,= Variance-Covariance matrix of the random effects model.

h~ X?

For the validation of the test, the following hypothesis test is presented:

4 H,= The random effects model (P-value > 0.05) adequately reflects the behavior of the data. Therefore,
the unobservable effect is not correlated with the explanatory variables.
v H, = The fixed effects model (P-value < 0.05) adequately reflects the behavior of the data.

Taking into account that the Breusch-Pagan test assesses whether the variance associated with each individual is
significantly different from zero, while the Hausman test compares the estimates of fixed effects and random
effects models to determine the presence of systematic differences [17]. Therefore, it is considered that the
Hausman test is sufficient to validate the specification of the models, as it is the research objective, making the
use of the Breusch-Pagan test unnecessary in this context.

3. RESULTS

The empirical analysis of calculating leveraged accounting betas is presented based on the results of applied
descriptive statistics, correlation tests, the calculation of random effects and fixed effects models, and finally, the
result of the Hausman test.

Table 1: Descriptive statistics of leveraged accounting beta using adjusted ROA.

Variable Mean | Std. Dev. | Min Max Observations
overall |3,12 |87,78 -1.323,00|7.281,13 |N = 11.755
Beta ROAa between 45,70 -398,45 |1501,30 |n = 2351
within 74,96 -1.495,40 1578295 |T = 5
overall [0,78 |[1,32 -14,77 18,04 N = 11.755
Sal
2% petween 1,25 639 |1277  |n = 2351
Total assets,_,
within 0,41 -7,60 11,11 T =5
overall {045 |1,03 0,00 17,05 N = 11.755
Cost of sales
_— between 1,00 0,00 12,13 n = 2351
Total assets;_,
within 0,27 -3,82 7,42 T =5
overall {0,19 (0,40 -0,16 10,51 N = 11.755
Administration costs
——— | between 0,37 -0,04 5,55 n = 2351
Total assets,_,
within 0,15 -4,06 6,26 T =5

286



overall | 0,08 |0,30 0,00 6,32 N = 11.755
Selling expenses
_— between 0,29 0,00 5,62 n = 2351
Total assets,_,
within 0,10 -1,61 2,04 T =5
overall | 4,58 |176,99 -2.489,20 | 17.889,68 | N = 11.755
Leverage Factor between 85,75 -493,04 |3.60480 |n = 2351
within 154,83 -3.597,22 | 14.289,47 (T = 5

The average result of the leveraged accounting beta, estimated through adjusted ROA, is greater than one,

suggesting that the risk is high for companies in the services sector. The same behavior is observed for the rest of
the variables since they are the same inputs in both models used. From a financial standpoint, it can be concluded
that with this beta estimation methodology, there may be greater sensitivity in the estimation, which increases the

average.
Table 2: Correlation Matrix of Leveraged Accounting Beta using Adjusted ROA.
. Sales Cost of sales | Administration costs | Selling expenses
Variables Beta ROAa Leverage Factor
Total assets,_, | Total assets,_, Total assets;_; Total assets;_;
Beta ROAa 1,00
Sales 0,04 1,00
Total assets;_, 0,00
Cost of sales 0,02 0,88 1,00
Total assets;_, 0.03 0.00
Administration costs | 0,08 0,50 0,18 1,00
Total assets;_, 0.00 0.00 0.00
Selling expenses 0,00 0,31 0,05 0,07 1,00
Total assets;_, 0,94 0,00 0,00 0,00
0,75 0,00 0,00 0,00 0,00 1,00
Leverage Factor
0,00 0,90 0,87 0,77 0,76

Table 3: Random Effects Regression Model Leveraged Accounting Beta using adjusted ROA.

Random-effects GLS regression Number of obs = 11.755
Group variable: Empresa Number of groups = 2.351
within = 0,63 min = 5
R between = 0,39 Obs per group: avg= 5
-s
overall = 0,56 max= 5
Wald chi2 (5)  17.314,45
corr(u_i, X) =0 (assumed) Prob > chi2 0,00
Beta ROAa Coef. | Std. Err. | z P>|z| [ [95% Conf. Interval]
Sales
— -3,94 12,36 -1,67 (0,20 |-8,56 0,68
Total assets;_,
Cost of sales
— 498 |254 1,96 0,05 |-0,01 9,96
Total assets;_;
Administration costs
B 20,27 | 3,20 6,34 0,00 |14,01 |26,53
Total assets;_;
Selling expenses
_—— 3,18 |3,36 0,95 0,34 |-3,40 9,75
Total assets;_;
Leverage Factor 0,38 10,00 131,20 | 0,00 (0,37 0,38
_cons -1,81 10,85 -2,12 (0,03 |-3,48 -0,13
sigma_u 27,33
sigma_e 51,10 (Fraction of variance due to u_i)
rho 0,22
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It is evident that the leverage factor has a moderate relationship with risk. For the rest of the variables, the
relationship is weak. From this, it can be concluded that one of the characteristics of companies with high levels
of risk may be the level of leverage.
The random effects model reveals that the only statistically significant variables are administration expenses over
assets and leverage factor. The variable cost of sales over assets from the previous period is statistically
significant, but with a p-value of 0.10. On the other hand, we have sales over assets, which is on the threshold (p-
value of 0.10). In this regression model, sales expenses are not statistically significant.

Table 4: Fixed Effects Regression Model of Leveraged Accounting Beta using Adjusted ROA.

Fixed-effects (within) regression Number of obs = 11.755
Group variable: Empresa Number of groups = 2.351
within = 0,63 min = 5
R-sq: between = 0,39 Obs per group:  avg = 5
overall = 0,56 max = 5
F(5,9399) 3.178,87
corr(u_i, Xb) =-0.0676 Prob > chi2 0,00
Beta ROA Coef. Std. Err. | t P>|t| | [95% Conf. Interval]
Sales
— -1,67 2,99 -0,56 058 | -7,54 4,19
Total assets;_
Cost of sales
— 431 3,70 1,17 0,24 | -2,94 11,56
Total assets;_
Administration costs
—_———— 16,33 | 4,76 3,43 0,00 | 7,00 25,66
Total assets;_,
Selling expenses
_— 2,11 5,70 0,37 0,71 | -9,05 13,28
Total assets;_4
Leverage Factor 0,38 0,00 125,98 | 0,00 | 0,38 0,39
_cons -2,49 1,10 -2,27 0,02 | -4,64 -0,34
sigma_u 36,02
sigma_e 51,10 | (Fraction of variance due to u_i)
rho 0,33
F test that all u_i=0: F (2350, 9399) = 2.46 | Prob > F =0.0000

In the fixed effects regression model, the statistical significance of the same variables as in the random effects
model is evident. This allows us to conclude that for this panel of data, under both regression models,
administration expenses and leverage factor would explain the risk amplification (beta) of companies in the
services sector.

Table 5: Hausman test based on Accounting Beta leveraged by adjusted ROA.

Coefficients
Variable (b) (B) (b-B) sqrt(diag(V_b-V_B))
fel rel Difference | S.E.
Sales
- -1,67 -3,94 | 2,26 1,84
Total assets;_,
Cost of sales
—_— 4,31 4,98 |-0,67 2,69
Total assets;_4
Administration costs
_— 16,33 20,27 | -3,94 3,53
Total assets;_4
Selling expenses
T 2,11 3,18 |-1,06 4,60
Total assets;_4
Leverage Factor 0,38 0,38 0,01 0,00

b = consistent under Ho and Ha; obtained from xtreg

B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic | | |

chi2(5) = (b-B) [(V_b-V_B)*(-1)](b-B)
=44,98
Prob>chi2 =0,0000

According to the results of the Hausman test, it can be concluded that the model that best represents the behaviour
of the data is the fixed effects model.
Table 6: Descriptive statistics of leveraged accounting beta using adjusted ROE.
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Variable Mean | Std. Dev. | Min Max Observations
overall |16,93 | 1.938,85 |-54.986,59 | 201.714,30 | N | 11.755
Beta ROE between 869,10 -10.923,21 1 40.408,85 |n |]2.351
within 1.733,22 |-44.046,45|161.322,40 | T |5
overall |3,34 28,70 -1.708,20 | 1.209,42 N | 11.755
Sal
2% hetween 1146 |-11653 [19720 |n [2351
Equity Value,_;
within 26,31 -1.588,32 |1.108,91 T |5
overall |1,94 |17,73 -778,59 1.139,51 N | 11.755
Cost of sales
- between 7,57 -55,49 155,86 n |[2351
Equity Value,_;
within 16,04 -721,16 1.007,45 T |5
overall |0,77 |10,51 -783,53 472,86 N |11.755
Administrati t
AGMInISTATON O M petween 3,66 4987 | 91,84 n [2.351
Equity Value,_;
within 9,85 -732,89 523,50 T |5
overall | 0,35 |5,63 -60,56 454,18 N |11.755
Selli
2¢TINg CXPENISES | between 2,87 2504 |89,90 n [2.351
Equity Value,_;
within 4,84 -99,32 364,62 T |5
overall | 4,58 |176,99 -2.489,20 |17.889,68 |N |11.755
Leverage Factor between 85,75 -493,04 3.604,80 n |2351
within 154,83 -3.597,22 |14.289,47 |T |5

The average leveraged accounting beta in the service sector companies, measured through adjusted return on
equity (ROE), increases compared to the value estimated with adjusted return on assets (ROA). In this sense, it
can be concluded that the risk in equity is higher compared to the risk estimated in assets. Additionally, the data
dispersion also increases.

Table 7: Correlation Matrix of Leveraged Accounting Beta using Adjusted ROE.
Variabl Beta ROE Sales Costof sales | Administration costs | Selling expenses Leverane Factor
anavle e Equity Value,_, | Equity Value,_, Equity Value,_; Equity Value,_, everage Facto
Beta ROE 1,00
Sales 0,02 1,00
Equity Value,_, 0,02
Cost of sales 0,02 0,91 1,00
Equity Value,_, 0,03 0,00
Administration costs | 0,02 0,79 0,54 1,00
Equity Value.; | 0,07 0,00 0,00
Selling expenses | 0,01 0,43 0,26 0,18 1,00
Equity Value.; | 0,48 0,00 0,00 0,00
0,92 0,01 0,01 0,01 0,00 1,00
Leverage Factor
0,00 0,20 0,23 0,24 0,83

A strong correlation is observed between the leverage factor and the accounting beta measured by ROE,
confirming the relationship between a company's financial leverage and its risk in this estimation. For the rest of
the variables, the relationship is weak.

Table 8: Random Effects Regression Model Leveraged Accounting Beta using adjusted ROE.

Random-effects GLS regression Number of obs = 11.755
Group variable: Empresa Number of groups = 2.351

within = 0,87 min= 5
R-sq: Between= 0,76 Obs per group: avg = 5

overall = 0,85 max= 5

Wald chi2 (5)  71.259,51

corr(u_i, X) =0 (assumed) Prob > chi2 0,00
Beta ROE [coef. [std.Err.[z  |P>lal | [95% Conf. Intervall
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Sales
—_— 4,01 3,09 1,30 0,20 |-2,05 10,07
Equity Value,_,
Cost of sales
—_— -3,52 |3,22 -1,09 (0,28 |-9,84 2,80
Equity Value,_,
Administration costs
_— -3,42 357 -0,96 (0,34 |-10,40 | 3,57
Equity Value,_,
Selling expenses
_—— -2,64 |3,23 -0,82 (041 |-8,97 3,69
Equity Value,_,
Leverage Factor 10,24 |0,04 266,88 | 0,00 | 10,16 10,31
_cons -33,03 | 8,81 -3,75 |0,00 |-50,29 |-15,76
sigma_u 286,70
sigma_e 687,15 | (fraction of variance due to u_i)
rho 0,15

In the regression using the random effects model for the leveraged accounting beta estimated by ROE, it is evident
that the only statistically significant variable is the leverage factor. Considering this, it can be observed that in this
method, the measurement of leverage risk plays an important role.

Table 9: Fixed Effects Regression Model of Leveraged Accounting Beta using Adjusted ROE.

Fixed-effects (within) regression Number of obs = 11.755
Group variable: Empresa Number of groups = 2.351
within = 0,87 min= 5
R-sq: between = 0,76 Obs per group: avg= 5
overall = 0,85 max= 5
F (5,9399) 13.076,56
corr(u_i, Xb) =-0.1517 Prob > chi2 0,00
Beta ROE Coef. Std. Err. | t P>t [ [95% Conf. Interval]
Sales
—_— -3,59 344 -1,04 (0,30 |-10,35 |3,16
Equity Value,_,
Cost of sales
—_— 3,95 3,57 1,10 0,27 |-3,06 10,95
Equity Value,_,
Administration costs
_— 6,11 3,96 1,54 0,12 |-1,65 13,86
Equity Value,_,
Selling expenses
_— 5,33 3,55 1,50 0,13 [-1,63 12,30
Equity Value,_,
Leverage Factor 10,47 0,04 255,66 | 0,00 | 10,39 10,55
_cons -3323 |641 -5,18 |0,00 |-4580 |-20,65
sigma_u 446,50
sigma_e 687,15

(fraction of variance due to u_i)
rho 030 | Prob>F=0.0000

F test that all u_i=0: F(2350, 9399) = 2,05
Similarly to the random effects model, in the fixed effects model, it is evident that the only statistically significant
variable is the leverage factor. This confirms, from a financial perspective, the importance of this variable in
estimating the risk of companies.

Table 10: Hausman test based on Accounting Beta leveraged by adjusted ROE.

Coefficients
Variable () (B) |(b-B) sqrt(diag(V_b-V_B))
fel rel Difference | S.E.
Sales -3,59 4,01 |-7,60 1,52
Equity Value,_,
Cost of sales 3,95 -3,62 | 7,47 1,54
Equity Value,_,
Administration costs 6,11 -3,42 19,53 1,72
Equity Value,_,
Selling expenses 5,33 -2,64 | 7,97 1,48
Equity Value,_,
Leverage Factor 10,47 10,24 10,23 0,01
b = consistent under Ho and Ha; obtained from xtreg
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B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic

chi2(5) = (b-B)'[(V_b-V_B) ~(-1)](b-B)
0=308,24
Prob>chi2 =0,0000

Based on the results of the Hausman test, it can be concluded that for this methodology of regression on the
leveraged accounting beta, the fixed effects model is the one that best represents the data behavior.

4. CONCLUSIONS

The use of accounting beta allows for an accurate measurement of risk in non-publicly traded organizations (a
high percentage in Colombia), focusing on the intrinsic risk of the company. This coefficient is useful as it
calculates the risk using available accounting information, enabling the identification of the specific relationship
between company risk and systematic risk.

The application of the proposed procedure enables the calculation of performance in closed-capital service sector
companies. Its practical methodology helps overcome theoretical and technical limitations in estimating the beta
coefficient in emerging markets such as Colombia, which is characterized by low market liquidity, few issuers,
and low transactional levels.

The statistical results indicate that leverage plays a determining role in a company's risk. Correlations revealed
moderate and strong values, suggesting that the level of leverage will be one of the characteristics of higher-risk
companies.

Considering that the fixed-effects model best represents the data behavior, it can be concluded that the average
risk level in the service sector is more associated with the heterogeneity of the companies rather than variations in
indicators over time.

The accounting beta, measured through return on equity (ROE), is higher than the one estimated through return on
assets (ROA), reflecting the shareholders' assumption of higher risk compared to the overall company risk.
Therefore, it can be affirmed that this measure captures the probability that company owners face adverse events.
The objective of the present research is to provide tools for financial analysts, chief financial officers, and
decision-makers in companies through the application of fixed and random effects models that allow identifying
which variables affect accounting beta as a measure of systematic risk. This study demonstrates that company
leverage plays a determining role in the level of risk, offering a methodology for measuring systematic risk in
non-publicly traded companies. Accounting beta, especially when measured through ROE, emerges as an
effective indicator reflecting the risk assumed by shareholders, facilitating informed decision-making in emerging
market environments such as Colombia. For future lines of research, it would be interesting to explore the
application of these models in different economic sectors and geographic regions, as well as to integrate
macroeconomic variables to enrich the analysis of systematic risk in non-publicly traded companies.
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